Case Report Rapport de cas

An unusual form of canine babesiosis

Isabel Van de Maele, Karine Savary-Bataille, Ingrid Gielen, Sylvie Daminet

Abstract — An Akita Inu, living in Belgium, was presented with unusual clinical manifestations of acute babesiosis

that included neurological signs and pancytopenia. Diagnosis was made by identifying Babesia canis in the blood

smear. Neurological signs resolved after treatment with imidocarb diproprionate. Normalization of hematological

abnormalities was gradual over 5 months.

Résumé — Forme inhabituelle de babésiase canine. Un Akita Inu demeurant en Belgique a été présenté avec

des manifestations cliniques inhabituelles de babésiase aigué comprenant des signes neurologiques et de la

pancytopénie. Le diagnostic a été établi par identification de Babesia canis dans les frottis sanguins. Les signes

neurologiques se sont résorbés aprés traitement au diproprionate d’imidocarb. Une normalisation graduelle des

anomalies sanguines s’est échelonnée sur 5 mois.
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10-year old, male Akita Inu was referred to the Faculty of

Veterinary Medicine with a 3-day history of seizures. These
were ‘grand mal’ seizures; they occurred after exercise and lasted
several minutes. Between seizures, the dog remained weak. No
neurological signs were reported before this episode. Anorexia,
appearing a day before presentation, was reported. Results from
an electrocardiography and echocardiography performed by the
referring veterinarian were within reference limits. Vaccinations
were up-to-date and no exposure to drugs or history of travel
was reported. However, the owner did report that the dog had
been bitten by a tick 10 d before presentation.

Case description

On physical examination, the dog was weak and had an elevated
temperature (39.8°C). Results from cardiac and respiratory aus-
cultation were normal (heart rate 90 beats/min, respiratory rate
30 breaths/min). Mucous membranes were pale pink and capil-
lary refill time was << 2's. Dehydration was estimated clinically
at 5%. Results from a neurological examination were normal,
except for dullness. An enlarged spleen was palpated. Findings
on a rectal examination were unremarkable.

Blood was collected for a complete blood (cell) count (CBC)
and serum biochemical panel. A voided urine sample was
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(Traduit par Docteur André Blouin)

submitted for urinalysis. Hematological abnormalities included
a microcytic nonregenerative anemia (hematocrit 0.32 L/L;
reference range, 0.43 to 0.59 L/L); mean corpuscular volume
(MCV) (60 fL; reference range, 63 to 77 fL); reticulocyte-index
(0.2%; reference range < 2%); leukopenia [total white blood
cells (WBC) 4.9 X 10%/L; reference range, 6.0 to 16.0 X 10°/L];
and thrombocytopenia (platelet count 39 X 10°/L; refer-
ence range, 160 to 510 X 10°/L). Cytological evaluation of a
peripheral blood smear showed low numbers of spherocytes. No
abnormalities were noted on the biochemical profile, glycemia
was within the reference ranges (4.33 mmol/L; reference range,
3.05 to 4.99 mmol/L). Urinalysis abnormalities included pyuria
(WBC 50/pL, reference range, < 25/p.L), hemoglobinuria, and
bilirubinuria (3+). Urine specific gravity was high (1.050),
compatible with clinical dehydration. Results from aerobic urine
culture were negative. Therefore, the pyuria most likely resulted
from genital or urinary contamination, since urinalysis had been
performed on a free catch sample and there had been no previ-
ous antibiotic treatment. Hemoglobinuria and bilirubinuria were
attributed to intra- and extravascular hemolysis.

Results of aerobic and anaerobic blood culture and an indi-
rect fluorescent antibody (IFA) test for Ehrlichia canis were
negative.

Because of the pancytopenia, bone marrow was aspirated from
the wing of the ileum and submitted for cytological examina-
tion. Results showed erythroid hyperplasia (myeloid:erythroid
< 1); the myeloid series was complete in number with orderly
maturation; adequate numbers of megakaryocytes were present.
Abdominal radiographs showed splenomegaly; thoracic radio-
graphic images were unremarkable. Abdominal ultrasonographs
confirmed a homogeneously enlarged spleen with normal
echogenicity. Fine needle aspirates of the spleen were not taken
because of the thrombocytopenia.
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Figure 1. A — Transverse CT-slice of the brain after the administration of intravenous contrast medium. Normal ventricle size, normal
symmetry, and enhancement of the brain parenchyma are visible. Cortical atrophy (arrows) is present. B — Transverse CT-slice of the

brain without significant abnormalities for comparison.

Computer tomography (CT) of the brain suggested the
presence of cortical atrophy (Figure 1). Symmetry of the brain
hemispheres and the ventricle size were normal. Some dif-
fuse hypodense areas were seen in the cerebrum. Intravenous
injection of contrast medium (Optiray 350; Codali, Brussels,
Belgium) 2 mL/kg bodyweight (BW) revealed normal CT
enhancement of the brain parenchyma without any enhance-
ment in the hypodense areas. A cervical cerebral spinal fluid
(CSF) puncture was performed and results from the CSF analy-
sis were within normal limits [no cells, protein content 18 g/L
(reference range, < 27.5 g/L)].

Treatment of the clinical signs was instituted with NaCl 0.9%,
70 mL/h, 1V, cefazoline (Kefzol; Eli Lilly, Brussels, Belgium),
20 mg/kg BW, IV, q8h, and phenobarbital (Gardenal; Aventis,
Diegem, Belgium), 5 mg/kg BW, PO, q24h.

Peripheral blood smears were examined cytologically daily.
On day 3, intraerythrocytic organisms, compatible with B. canis,
were detected (Figure 2). Imidocarb diproprionate (Carbesia;
Shering-Plough, Levallois-Perret, France), 6 mg/kg BW,
SC, was administered and this dose was repeated 2 wk later.
Within 48 h, the dog’s mentation returned to normal and
the anorexia resolved. The leucocyte count had returned to
normal (15.6 X 10°/L) within 3 d, and the thrombocytopenia
resolved within 6 d (platelet count 41.5 X 10%/L) following
the imidocarb injection. The anemia improved (day 6: hema-
tocrit 0.36 L/L). No seizures were observed for 5 d and the
phenobarbital was discontinued after 6 d. The administration
of cefazoline was discontinued after 7 d.

Five months later, the hematocrit was within the reference
range (0.45 L/L); the MCV was 62 fL, and a urinalysis did not
reveal any abnormalities.
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Discussion

Canine babesiosis is an emerging disease in nonendemic regions
in Europe (1). The expansion of the geographic range of babe-
siosis in the United States was also documented recently (2).
The risk of spreading parasite species to nonendemic regions,
including Canada and the northern part of Europe, is enhanced
by the international transport of animals (1).

The clinical signs of canine babesiosis have been well
described (3,4). The severity of the disease depends on species
pathogenicity and the host’s immune response (5). Because of
the history of a recent tick bite, the acute clinical signs, the
hematological abnormalities, and the response to imidocarb
treatment, this dog most likely had acute, atypical babesiosis.
The incubation period for acute babesiosis ranges from 10 to
21 d (4), suggesting that the dog became infected in Belgium.

Regenerative anemia and thrombocytopenia are frequent
features of canine babesiosis (4); however, pancytopenia is an
infrequent finding (3). The leukocyte count can be extremely
variable, ranging from leukopenia to a leukemoid reaction.
Pancytopenia is also described in association with other infec-
tious disorders such as ehrlichiosis, parvovirus infection, canine
hepatitis virus infection, histoplasmosis, septicemia, and endo-
toxemia. During chronic ehrlichiosis, pancytopenia is due to
bone marrow hypoplasia (3). However, in this case, an IFA test
for E. canis was negative. False negative serologic results have
been reported in early infections and with low serum anti-
body levels (6). However, the negative serologic result and the
hyperplastic bone marrow did not support chronic ehrlichiosis.
Septicemia was unlikely, because clinical and hematological
signs did not improve after antibiotic therapy but resolved after
imidocarb diproprionate injection. History and diagnostic tests
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Figure 2. Large (2.4 pm to 5.0 um), piriform-shaped organisms,
compatible with Babesia canis occuring paired within an
erythrocyte of a dog. Wright-Giemsa stain. Bar =5 pm.

results did not support toxic or drug-related causes, or neopla-
sia, myelofibrosis, and myelophthisis as possible causes of the
pancytopenia. In humans, babesiosis has been associated with
a hemophagocytic syndrome, resulting in pancytopenia (7).
In this case, results from the bone marrow cytologic exami-
nation did not support this syndrome as a possible cause of
pancytopenia.

Additionally, a nonregenerative microcytic anemia was
encountered. Bone marrow aspiration was hypercellular with
a decreased myeloid to erythroid ratio, indicating early or inef-
fective erythropoiesis due to hemolysis. Microcytic red blood
cells have been described in the Japanese Akita (8). Other causes
of microcytosis, such as iron deficiency or hepatic vascular
anomalies, scemed unlikely, as no signs of chronic gastrointes-
tinal blood loss were present and levels of liver enzymes and
bile acids were within reference ranges. Also, the low MCV
range persisted after resolution of the anemia and clinical signs.
Therefore, the low erythrocyte MCV is likely a limitation of the
reference range used (inappropriate for this breed) rather than
a true alteration.

Cerebral babesiosis (CB) refers to the occurrence of nervous
symptoms associated with parasitized erythrocytes. Only a
small number of affected animals (1% to 10%) develop CB
(4). Clinical signs such as seizures and altered consciousness,
similar to those described for this dog, have been reported
(3). Other neurological signs of CB can include ataxia, pare-
sis, muscle tremor, anisocoria, and vestibular signs (3,4). The
pathogenesis of CB is related to parasitized erythrocytes that
become sequestrated in the central nervous system microvascu-
lature and to the release of inflammatory mediators and tissue
hypoxia, which can lead to neurological signs (3,4,9). Cerebral
babesiosis is usually associated with high mortality (3,4). In
this case, the clinical signs improved markedly 2 d following
imidocarb diproprionate administration. Early diagnosis and
treatment may have contributed to a favorable outcome. Indeed,
clinical improvement is usually seen within 24 h after initiation
of antibabesial compounds (4). Additionally, B. canis canis, the
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most common strain of B. canis in Europe, has an intermediate
pathogenicity (4). Large (2.4 pm to 5.0 pm), piriform-shaped
organisms, occuring paired within erythrocytes, typical for
B. canis, were found on blood smear cytologic examination (4).
Polymerase chain reaction testing is capable of differentiating
between B. canis strains; however, this was not available to us.
Therefore, although organisms typical for B. canis were detected
on cytologic examination, infection with B. canis canis was not
confirmed.

In humans, neuroimaging is routinely performed in patients
with infectious diseases such as cerebral malaria, neuroborrelio-
sis, and Rocky Mountain spotted fever (9-12). Abnormalities
seen on CT images, although mostly nonspecific, correlate well
with illness severity and clinical outcome (9-12). The most
frequent patterns encountered are no abnormalities, cerebral
edema, thalamic and cerebellar hypoattentuation, and cerebral
atrophy. According to the author’s knowledge, brain CT findings
for canine cerebral babesiosis have not been reported. In this
case, general cortical atrophy and diffuse hypodense areas could
relate to abnormalities encountered in other human infectious
diseases with cerebral involvement (11). However, considering
the age of the dog and the atypical abnormalities found on the
CT images, cortical atrophy related to aging cannot be ruled out
as a possible cause of these abnormalities. Because of complete
resolution of clinical signs and because of financial restraints, a
follow-up CT scan was not performed.

Diagnosis of babesiosis was made by identifying organisms on
blood smears. Babesia organisms can be easily missed with low
parasitemia (3,4). Chronic carriers rarely have evident organisms
present on cytologic examination and are usually without clinical
signs (4). In the present case, we suspected that low parasitemia
was present (babesia organisms seen on day 3), which was most
likely related to early disease. An IFA test can also be used to
support diagnosis. Seropositive results can occur in clinically
normal dogs and serologic testing alone cannot be used to make
a definitive diagnosis (3). For this reason and also because the
initial suspicion of babesiosis was low, IFA testing for B. canis
was not performed here.

This case illustrates the presence of canine babesiosis in
Belgium, which is a nonendemic region. In addition, the mani-
festation of the disease was atypical and included neurological
signs and pancytopenia.
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Book Review
Compte rendu de livre

Veterinary Ophthalmology

Gelatt K. Blackwell Publishing, Ames, Iowa, USA. 2007.
1672 pp. ISBN 9780-7817-6657-9. CDN$359.99.

he most recent edition of this text is of excellent quality and

is undoubtedly the most comprehensive source of informa-
tion on veterinary ophthalmology. It includes 2 hard-covered
volumes with Volume I being 535 pages long and Volume II,
1137 pages. Similar to the 3rd edition, the text is divided into
4 main sections, and comprises 30 chapters.

Section 1 covers basic vision sciences with chapters that
describe ocular embryology, anatomy, and physiology. This sec-
tion is complete and valuable as it provides a solid foundation
for the remainder of the text. Section 2 covers clinical ophthal-
mology with chapters on ocular immunity, microbiology, phar-
macology and therapeutics, pathology, ophthalmic examination,
and diagnostics. The 3rd section contains 14 chapters devoted
entirely to canine ophthalmology. In this section the diagnosis
and treatment, along with surgical techniques of canine ocular
and orbital diseases, are discussed in great detail. The 4th sec-
tion includes chapters on feline, equine, food animal, exotic
and laboratory animal ophthalmology. This final section also
includes revised chapters on neuroophthalmology and ocular
manifestations of systemic disease. Chapters that have been
excluded from the 4th edition are poultry ophthalmology and
animal models for human disease.

The text is organized in a logical fashion. Most chapters
outline goals and provide organized subtitles. Each chapter is
well-referenced and current references are included. A variety
of notable veterinary ophthalmologists, veterinarians, and doc-
torates are contributing authors to the text. The authors’ styles
blend well, but because this is a multi-authored text, there is
some repetition within chapters. This could be considered a
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strength of the text as it broadens the scope and provides vary-
ing perspectives. Notable improvements to the 4th edition
include an extraordinary collection of color photographs and
illustrations. Extended information on imaging technology
(in particular photography and ultrasonography), and gene and
gene-mutation DNA tests for inherited retinal degeneration,
also exist in this new edition. Lastly, the division of the text into
2 volumes allows for easier reading and handling compared to
the previous edition.

The most significant disappointment in this edition, and
one that will surely lead to constant frustration with its readers,
is the index. The publisher has reduced it to almost half the
size of the previous edition’s index making information very
difficult to access. Important topics including blastomycosis,
keratoconjunctivitis sicca, squamous cell carcinoma, or even
sudden acquired retinal degeneration (just to name a few!) are
not referenced in the index. On a minor note, some legends are
mislabeled (Figure 9.4.4, page 524) or contain spelling errors
(Figure 25.61, page 1211), while one table is missing essential
data (Table 3.11, page 169). Also, despite the wealth of color
photographs in the text, several photographs are of poor qual-
ity, including a few in the chapters on ocular manifestations of
systemic diseases and equine ophthalmology.

In spite of the aforementioned weaknesses, however, this
text is an invaluable addition to the library of veterinary oph-
thalmologists and veterinary ophthalmology residents, as well
as graduate students. Other veterinary disciplines (pathology,
immunology, pharmacology, and toxicology) would also benefit
from the respective chapters in this comprehensive text.

Reviewed by Bianca S. Bauer, BSc, DVM, Resident in Veterinary
Ophthalmology, Small Animal Clinical Sciences, Western College
of Veterinary Medicine, University of Sasakatchewan, 52 Campus
Drive, Saskatoon, Saskatchewan S7TN 4B5.
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